esp@cenet - Document Bibliography and Abstract 



1/1 ^—2/ 



BEST AVAI1ABL E-CQBE 



A system for transmitting packet data in radio telephone TDMA 
systems 



Patent Number: 

Publication date: 
Inventor(s): 

Applicant(s):: 

Requested 
Patent: 

Application 
Number: 

Priority Number 
(s): 

IPC 

Classification: H04B7/26 

EC Classification: H04B7/26T10 . H04Q7/22S3P 

Equivalents: CN1115164, FI942702, FI98427B, 



^ EPJD687078, A3 
1995-12-13 

JOKINEN HARRI (Fl); LING WANG (Fl); HAMALAINEN JARI (Fl); KARPPANEN 
ARTO (Fl); HONKASALO ZHI CHUN (Fl) 

NOKIA MOBILE PHONES LTD (Fl) 

JP7336774 
EP1 9950303825 19950605 
Fl 19940002702 19940608 



FI98427C . US5729541 



Abstract 



The invention relates to a method for transmitting packet data in a cellular system. The number of 
time slots in a TDMA frame dedicated for packet transmission varies according to transmission needs 
and each logical channel consisting of corresponding time slots in consecutive TDMA frames is 
independent of the other logical channels, A data packet is encoded in an information channel frame 
consisting of N-1 information bursts, and between the frames there can be an 
acknowledge/retransmission request burst (ARQ) reporting that a received frame was error-free or 
requesting retransmission. Thus, the information channel consists of repeated sequences of N bursts. 
Also disclosed are the structure of a packet paging burst (PP), packet random access burst (PRA), 
packet access grant burst (PAG), acknowledge/retransmission request burst (ARQ) as well as the use 



of the bursts in starting and maintaining the transmission. 
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(54) SaiWtKTDMA^^AtC^tiT/liry N5 I -^te»T*i'X5 i /» 



(57) [Sgft] 

[gift] 4f-f^^a^h(Dma)^tic^c*fj^T*g 

(TDMA) M8^^*-T\kTf&oT, gift 
y h^-^aftCOfcftCOTDMAxa^ hfrib&S'P'fc 

(C) iM/ (C) 5* 

?g^*;b (i) fcssrr*. 



^5 



-4 

Si 

A < 



if\f\ f 



1 

#47*12* (TDMA) jWfgJ/^fAT'feot, 

JVrv h-r-#®lt©£:«>©TDMA:xn y hjb^^S 
'>fc<fcfc-o©i&a^*;b£&&^bTfcy, 

vm*-*** (o mm**** co stw 

&^ny h&^bTit&jtOT&xn? h©Sfr&ft 10 
Hf#32] IWaSMW^-y*^ (C) tt. nw©*^ 

(a rq> itistiz.t tiimtt &m$m. i kwds/^ 

©^©;k&©^>iJ>*S&3I^*;i/T*&»J, wm 
IWW^-v*^ (C) tt. JBflTtS/'Mry h-r-#©r£ 
S*IW9'lc»&-tt«fe«>K:^yMfftXmL/ (PP) f 20 
- * & zifctfTgacifc l 

BI*914] IfflBWW***;!/ (C) tt, &MftBfr& 

^e>*lfe5^*;i/^iftg££ (PRA) lC*fLT-#j£j&§: 
+*fc«>JCrHry hT^-fe^ff«r (PAG) fB#£fcj£ 
-f£>Z.£ ^t'SSi t Srl^R 2: f «flN«S 3 fffigc© so*. 

Uf*85] WBB/'Mry hT^-fe^pT (PAG) -ft 

W#«6] tffl&rCfry hflftfffiL (PP) -r-* 
J±. ^^U^^y h-r-#fcai©fctf>tc£©#-f 

(PRA) »c(S«Pt*i.i:S:W»i:f*«*«i, 2, 

3, 4, 5*fc«6|^©>>X-rA 0 40 

SP/SCaS^*-* h (ARQ) tt. tJfflB/^vM* 
tfffib-(PP) tWE/^i» hy^-fe^ffpj (PAG) 
^©PW&^tfiia^btt^-v^^-^h (c) ©HIP 

tfffib (PP) h (C) CD-»£T»fe 

S i il t 3 fB*£© A, 
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2 

fS»/S6oaas*^^-^ h (arq) i*. w>vh7^ 
■fe^fF«r (pag) t^fr§y$M-x h (o ©h5p# 

h&#bi i] iwbirw^-*n (o ry^y 

M8 S 9*fcl*l OflBUJCS/Xf-A. 
DMtt&l 2] tfflB/t!ry hnftfffib (PP) 
WIB/'Wy h7*-feXft«T (PAG) mtl*. Wffl* 
(O 0X£0>#>r£aay h7*&g>tu 

b (PP) ^fcA^ryhr^-fe^flrer (PAG) 

■**»#*9Sfcttl OdRroS/^-r-A. 
[ft #31 l 3 ] &&*S/t4- v h Bf tfffl b ( P P) # 
fc < T**o|MW9tc <fc SUffiU* flrtBC-tSBKiF?-*:/^- 

(PAG) WAWft^' (C) (Z>4t-fA^a 

i4] y vr v h f 8 - ^ *mm& t>mms\ 

#I&MiiltfSa©iS88ll$*ifc^^*;i/©f-fAxay 

hT*^-V*;i^g|* (PRA) fc^Si^lCfco-Cfc 

y, s^^e>©A^^ hr^-fe^ffFBf (pag) f§# 

©^WSSbTJWjWStt/^v h^-^ &«?ri3©#^ 

2, 3, 4, 5, 6. 7. 8, 9, 10, 
11, 12, 1 3*fcttl4fljMR©$>*ri». 

5] (PRA) 
^^©ISSiJ^Sr^-r^- f t. iVr v h^- ^ 63£© 
fe«bKj8S«J!fc* >f A^. □ *j h©Ucii, 3©S*©^cS 

[M#9 16] (pra) m^i*. 

*JW>lHD±<a3rttry M*tWUb (PP) fe^-tsz: 
fcft^fc-t*, fl*J(3, 4, 5, 6, 7, 8, 9, 
11, 12, 13, 14, 1 5*fcttl 6mfflDis7s9- 
A. 

(pp) tt. «»s»c»e)*i*cv^»fjs©«w*^A^. 
nvh©iacw^vspfiffflb (pp) &saa-r53 



(3) 

3 

;^-yhf-i!Wti}l (PP) ZmMLttisb&zt* 

imttS. m*K3, 4, 5, 6, 7, 8, 9, 1 

1, 12, 13, 14, 15, 16, 17£fc&18fB 

M2 0] ^*^P««* (PRA) flIW*. 

DHf*S2 1] A4ryM*t«HL (PP) ttTDMA 

Mf#£3, 4, 5, 6, 7, 8, 9, 1 1, 1 

2, 13, 14, 15, 16, 17, 18, 19Jfeli 
2 OflBttOS/a^A. 

[000 1] 
[0 0 0 2] 

[0003] ;t-xbf-J K5t>y^tfflft*;w!) 

wwftojwb*. nsa»S7*-fe* (tdma) i** 

[0 0 0 4] a— A— ^-^;bfU35dr. ^r-j/ 
a > • 2/^-t"A (the universal mobile telecommunica 
tion system (UMTS) ) £.MSto&Jt&WM'3lltft 

•fe^s/^^tt. tf**&£f=s;*/np. (ISD 
N) ^RBOSsaS^- K (ATM) ^©idtcEKS^ 



7-3 3 6 7 74 

4 

-JUCoWCUMT S S/^-f-i»3W»febfeS**«3W, 
fWm r^E-tf;i/ • yy K • A- V:Hi/ • a.r.>!r- 
S^a>X (the Mobile and Personal Communication 
s) j (13-15December 1993, A>77l/>^ A^U 
-7"— S/3> (Conference Publication) No.387, IEE 19 
93) »CfeVVC4fe»;3S*lfc2>x>f lA T^l/ft (J. 
M. De v i 1 1 e) OBfcfc ^©tftfg&I&jgftS/* 
5 L A©fe&0>^lC&3<#£7*-fe;i££ (A Reserv 
ation Based Multiple Access Scheme for a Future Mo 
bile Telecommunications System) j ICiBizliStlTV^ 

gizm^rmm?-* »j st* £ c * o tm 

[0 0 0 5] Zin?)©il^^rS7!)^®fffi<Dil**5S$:i§ 

-an?*«*nry s^j#aT^-k^ (prma++) 

Tv hSaMS^«fct«iW0Sfte^W*K:PRMA+ 
+ 8:#firi'"fe^1WWi:LT«'5i4:*«r**. PRM 

Ate, -£<Z)TDMA:7l/-AlC#$fc<©*-f J*7>Uy h& 

[0 0 0 6] PRMA + + 1*, jW«^-V*,;bT?ttd» 

*7*iz*;fr5£ (TDMA) %«ffl-r-2>. inii. n- 

5/*fSWCi3V*TS&K:fWII'*" So TDMA7l/-Ali 
*^Axn>y Mc^MHSih. "tattj Axn-y hC&ir* 
T^ansA-xhtf^-**:, 3^*;i4f#-ft, & 

Ttt2ffi^©^>fA^o«/ htf%«. -Mitt, 

T, ^»5i7-f>i!-7x-^ft^l/ 



5 

>y>*#«k hv- 1 (.mam) 

S„ -£*Ui, <lff?g&i£5£:#>©l-;*oy hfc. 
h©&£fci&5cii:lc<l:oTA-;*a«y hT-eoS^c 

[0 0 0 7] — 0©TDMA7l/-AlC£lrNTf!jffl't£ 
r£©T-#-5PRMA + + *>fA;*.a>y h<D*5CNlii/^ 
7%M8^^*-*T-&£fc©i:t--5 0 "TSh, 
'J>^-y*^KlfiV^t*. 1IBOTDMA7U-AC 
lfg©^*-^ AXO>y h (R-^D-yh) £ (N- 
l) fH©ft$B#>fAxn>y h (i-^avh) fcjWfe 

^>y>^-v*/wcfcv^ 

J\smm#lzitf^g-t2>tito<D±mLt-A-*uy h 

«^*>fi»:xny hfc#TDMA7l/-A©ityc» 
*. 

[0 0 0 8] fMftjgtt. 7v:7y>****/I/±T*, -fe 
;i/©tfi©£T©&IftJBfC<i: U 30D BS90Dfc«)lC^3n 

R-^n<v hT'^r&cDH^^ejn^ofey, 
te*©^-v t*^«^tc «k y gnu . 

Sftfey S^li, ftjfrtSA-xn-y h©# 

©*S*l&SftS. 2wO^*-f A*n«y 

h#jioj^*3EX7*1z:*©fcft^i-&*rit&"**. 
• [0 0 0 9] R-XD>ybH h u-—yif*/-Tyz. 

wu jvrv ha««^*fctt*nj:y*v^B«aiK*>fc. 
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■s^^- * * fc«w^fesratt h 9 1 * * jwr< . 

JVryhf—Z&SkHto, -o©^*;i/M#©©*>lc 

[ooio] msmi** *mt*rvrv mco^t^is 

J9t*B6««fe«>lciaBtPK;mb*>fA^nvh (FR 
-*n>yh) £&e>o raffil*. *3»K«llL***;i/ 
10 «ERU £T©*«*y1z-yfca»LT-M'iB#© 

©fM^WWyaT&iivcv** i -;*a>y h©y^hfe 
lSf&^tWb#J&^*>fAxny h 
(FR-ack) T*Wsa»8FSda6i4:K:J:oTl*tfffi 

[0 0 11] 

■c*es»RaMc*&r y^y >**Bi*B*iw , 9>y > 

y, 'tUCk y 9ffibZHH£Hi&^^Jh3ft 

«re***jcwr6>t*. ***/w*)ittcH--©#s»c.fcy 

'KftSJi*. ^-V*;i/©S!|yaT3bWe^<T, ■€■© 
t=.&>\zr\>ry h^©fc»Ki^S*ifc7--v*;i/fca3E 

2»©— 3©fcj&T*&*. ^^-f AXDy K Pftfffib 
*-fA*nyK fc£imj&&g*-fAxn>y Mi-£ 
©*-f Axay NTfeoT, ffefe&fl5©^:*.-rA&, r 

30 n&©*>fi*^n'5»h©saE»cB8L/T*irb©scai ! taRo 

«*"«■* 8 lc A* y hfeii©*f18?l4 * fctt^^flWSS: 
fttc^Jftl/rttvuQiVVi -e©fc*b{c, zi©S/^A«^ 
y*ttT&V\!:V^^«:%oTV^6. ZL©^-5^Att 
^ >f A^. n >y h ©gc^^cs v Hi&v Hcii J: v > i: v ^ ^ d i: 
ii*HT*& s » nfcf *» * ax a v V ©««<fe t *.« l 

[00 12] 

*feea£-r*fcfc©i**M^«7i''fe* (tdma) « 

J:t>^U^h, i©lil6®feJ:aS|Wft)a©mi©/'«rv h 
-r-4fil^©fc«b©TDMA^n^y hfr&&&4>&<£ 

;b©-S¥©5Ugg-tSXP^y htcj:y«jfeWCWBS-a:& 
♦vTV^S^nvhj^&JteSIWII^ir*/!/ (C) 3© 

illW*^nyh©WW»&ft*fl|«^-v*^ (i) fcfc 

50 
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[0013] z nit* jvtv bT-z&Z&frmz^m 

dtfUdtci/T, M^fiatofc 
[0 0 14] #£L<14. (O Wu x5 

?ffc&g:£r?-*h (ARQ) &-&tf. iot, x5- 
[0 0 15] IWI^-v*^*iB(WW»&» 

y> ww**** (O asw»ja»c3ifli^v v?-* 

€:#e>**fcft<0^y MWflJb (PP) f-^?:fi 

[0016] Ri&tfjic, «w*-*:M/ (O it. mbm 
fr%m%frx%tz.^*)v : mm$. (pra) ic*^s 

4M"Sfc«>tc/Vrv hT^-fe^fF«T (PAG) 
[0 0 17] 

MBS] 3KWHJ4. /"Wry h-^-^Cfeftt^atlfc 
[0 0 18] THB©#*n? hJHaBtt^-v ^^Dlfttictt 

y±flDjK*7*"fe**mi (mac) T-n/jyxAtt«ffl 

iSfclC, ^ U- # liT DMA7 l/~2»©tfi©ffiWRIff£) 
*>CA*D>y h^tf^oTA*-/ h^-^eSH^-e 
*&Bfitcayffl"t£fc#T?S, -tLTfcUBISjWftB 
feJ&bli. TDMA7U-A0)tfJ(D£T0>#>f i,^n»; 

*. ara«*#fcfc*KGSM*}»DCS 1 800^>, & 
J4, — o(D7l/-A&8fficD#-<f AXOy h$r^U 

Axo>y h£l{H£tt&e>:i£:*>T*££o i©fc*, # 
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[0 0 19] tVrv bM^—^(Dt^Mzr.-D&JL<^ 

[0020] ^(c, mm.om&m*?-tz.£.-&x-zz> 

10 [0 0 2 1] 

[0 0 2 2] iOWIWBCfeV^tt T^b-Aj fcvx-^ 

©#>f A*n>y hSr#e>^-t-STDMA7l/-AT*tt 

+6. fcil^.«GSM>>X7 : 'AT*ttTDMA7l/-A{C 

[00 23] 01fej;t>ia2S:#^-r€>„ 0214, 8* 
20 -YiO^Dy hTDMA'>X-rAtCfeV^^S®^e>Bfe 

GSM5 1 -7 1/ - i»TSB*#*>-e* ' 41 #«Tf* 

•So "fe;WCifT<TDMA7b-A0D— 07*SffiAliftWf 
-r-^cetffcS&y, o*©4o©7U-i®itffl# 

30 [0 0 2 4] £*UC*ft50T, 3SHya#-fe/l/#&5WIL 
T^Sfc^lCtt (7f^'J>f*lft) -C©TDMA7 

A/CV**. -3^CD4^0TDMA-7l/-ZKti, W$gl S: 

W&Mlt* #TDMA7WA0HC^>fAxa7 

M14, *>f v NCT? 1«©1WWA-^ h 

4 «CWttW*^-* hT«|f$S I -5c 3CDi/- 

4f-f A^a^v KCil4«CDas«rt-*1IBI*-f A^a-y h 
50 iil9?i-S„ 
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[0 0 2 5] mat. maznz) ^u-Ansgsrat 
TmM>x8ibimttbtix^z>*-( b>7,uv hums. 

[0 0 2 6] ZOimffimit, 4M<Z>^-*h&&e>tf& 
fcfKTfc.fcK 4*0<Z>,K-;*h0>I 7l/-A£:^e>0> 

0TDMA7U-A&&e>rfcfc-BltBT-&.5o ZltlttS 
SWUSSHt***. 7 l/-A#gWS£\ T^-fe^iiS^fe 

[0 0 2 7] ifeffl®fCj3V^4A-xN • 

FSW^f^^^JV (the stand alone dedicates control 
channel (SDCCH) ) <Z>tf&V^HC=l--7^ ^ 

•f&fc^ 5 6 fc^y h©7 U-A^3 feel's. ( 1 8 

4 try h©rL— tf-^-*^ 4 o^y-^^y hiu 
4 -t— h 2 2 8 tTy Ntf):/n vttm 

#a*lC4 5 6l£yMC«FWfcS*l*. ) ®i&§88&7 : - 
*ifEi&z>«&v l 9 £:Jfr<T> >f > * - U --JaMi* 

[0028] o^tc, si zmmvTsmm&^m-z 

ARQ*-f A^dy h (ARQ U) (ackn 
owledge) t£o"C ^«&li&8SBCD*>f Axa 

#£i£ftLT^.5i;£, g»B-fe<Z>#-fAXn>y 

[0 0 2 9] RUfi icfcv^, 4WBi**&±. 

fi©PHA|gSt5 1/- AtRy^sSHBrFS-ti:* 

AX hCJCfcVVt&i&S4K&®£ 
(ARQ) tmmznz. UfrU ARQ<Z>&Bli|SI& 

•r-*7l/-AW, fWfllEri-T^ i/iMS.fctf^U- 
A^jWcfTbftT^^McDA-Xha^fc^^ z: 

^3£ARQ£^ttfBKJii/l-x h7WI?ttf>A-x hi; L 
Testis. 7>yy , ;>i'^T*li, ARQli, 
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l^<y hT'gt&*£*iSo jSoT, T^-fexMOfOPA 

$ ^yCil^^iEliilC^&^V^iJ^ARQy^-X 

[0 0 3 0] 4fflOrf-:%h®7U-A&&9&<Z>'&, 
10 ^f§8H*:7 1/- A#j£]&g5:g£8i-f S„ «»J©»*7 
U- Att-T <?tC5H »J ittS *u feU7 1/- A#IE L < s# 

AlC#-t&oWSZlil^T^So ARQ#?&£miU g 

[0 0 3 1] ««aftTV*fcV*flWRlfy HHBBiaa*, 
i<D»Blftt»olo©TCH/F^-V*^±"S|&l 9. 
20 7kbpsT*S>So — oGD^I&M (MS) <Dfc#>tC8fg 
(DTDMA#>f^a» h&^T^-r53i:{Cj:»J, 
*QS£;txT^&v%hr>y h-e&j&g&ifa 158kbpst 

[0032] *n_hfcfev\T{^ afsawtc**a/^"f-i»jc 

*fc(i^T^iz^f!p&ji-riiiSga^T'fes) cov>t 

30 «&«b£teb*l&. 33-et»IU2S:#M't-2>. MAC7 
;i/df u XAttK® l co±tc$>S, -r«c*5*> 5ftB4S0V< 

«. ^-fJi, iiSti. -aaci^IttlcJBv^ttiailfflWS: 
[0 0 3 3] df9>U>^WW*>fA^.D'jr hCT?3»i 

tiSHSM^^ >y -fe - y I*. v h ^t>*m LPPM 
^7 NT^-t2^fF"IPAGtT'feS„ r<5/^U>^Cfe 
wttt. 4«!lCDTOEII8W*-fAxavhtt«!V^*i4f 

50 if<0I4t>f A^D»v hT*=bA^r>y h^^^AT-^-irx 
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(PRA) A-XhZxkZ>Z.}ltfX-gZ>. W®MT'& 

[0 0 3 4] O^lC, MACKJgtCfcttSfflP*^;* 

r^-fe^fFnTPAG^CDiiS^Sr^-YA^ay NC©— o 
©/*-;* Mcfcv^M#^fr1±£ *>SV>tt 

■eater 6. >Vr*j MtftWfiLPPfcrMrs/ h 
T^-fe^ffWPAG^fcH— ®W«Wt-^hJC%ioii: 10 
#S§T*&y, ^©^I/V^T-Atcfevvtlfi©;*- 

[0 0 3 5] £;TCH3 fc*JIW*. ®3li, Hi ©ft 

i&gfcfc, ^T©^^iJ>^W^-XhT% Z.©/1- 20 
xh©-S# (BI3T»I*. >^-*h©$&*U©*tfl!D i: 

£«. Z.©bf«y hVy^i, T^-feXA-Xh©^^ 

TVM&V^-V*^/&3BHWSKCn*t. Mete, 
JVr*j hnftfffiLPP, /t>T >y b 7 £ -fe^ff ol PAG, * 



-*h©/t*vhnWffibPPCDB«Mi. fSISir^JVr 

&„ 3.©u?tfffiUi, fi/'Mry h^tt^aWJ^-TMP I 
GSM GRPST»©fiMWU>^IK9»J?-TLLI 

J:»J : f»S*l6*-y*A«)M*%#b. fOP^-* h© 
H3©8P4ttJU •T^t.^^hT^-fe^fiFBlPAG 
tt. «*<Q^fc^+*fciftlc^4x4SURfc, *© 
^©fc&ic^$*ife^*;i/©t^ Hvy^i:, * 

lis PgMl©^-/i2-^{c#SfE#t-<5fe«?)<Z)ARQ5: 

[0 0 3 6] PP£PAG£Zm&-&t>ttrt-XbZ 
^©GSM-fe;i/-feS/^^AT*^|f ftWEfcHCtt. ;t 
h 7 -f K® fcfy h ftsgli, « 1 ©fWflMWft© 
£3lC&V3&. PPfc«fctfPAGte-£;fo-t»:T5 5bfv 
h£fi#>, ARQttl2^hfeiSft. ZLtlT'-a-ftT* 6 

[003 7] 



7> - to Krt$ 






8 kf* ^ 


TMPI v h9Kr« ID) 


25 tr* h 




** 8 t y h 


SLfc 


8 If* h 




** 8 e v h 


* -f 5 TA 


e e y h 




12 tf * h 



[0 0 3 8] BMtfcitfH-Sl*. P^tfffiUI-X hfc J: 

Pfcic^PAG^oTgiKtC^^tlS^ PP^-fA^. 
Uy hfe^t^PAG^^A^P^ h«^^>U>^fJP 40 

N^ffibPPODfc^©^^ AXDy hT*, 
#^S^PAG©fc«3©4l-r^D>y hT?feS„ 
li, yt— Xhc7)cfiC0^^— ;i/tf^ h (the steal bit) 
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